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 First record of  Micronycteris sanborni 
(Chiroptera: Phyllostomidae) from Central 
Amazonia, Brazil: range expansion and 
description of its echolocation 
 Abstract:  This note reports the first record of  Micronycteris 
sanborni in Amazonas State, Brazil. It extends the species ’ 
known range  > 2000 km northwestward and represents 
the first record of  M. sanborni in a humid tropical ecosys-
tem, suggesting that the species might not be exclusive 
to dry areas, as previously thought. The individual was 
captured in  Vismia -dominated secondary forest within 
the fragmented landscape of the Biological Dynamics of 
Forest Fragments Project. We present morphometric data 
and provide the first description of the echolocation calls 
of this poorly known species. 
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 The recently described Sanborn ’ s big-eared bat  Micronyct-
eris sanborni  Simmons 1996 is a rare and largely unknown 
member of the genus  Micronycteris , a diverse group of 
small to medium-sized gleaning animalivorous of the 
family Phyllostomidae. According to  Simmons (1996) , 
body and tail lengths of  M. sanborni vary between 55.5 and 
65 mm and 12 – 14 mm, respectively, and body mass varies 
between 5.5 and 8 g. The dorsal fur is bicolored with white 
bases and brownish-orangish tips, whereas the venter is 
bright white. Together with  Micronycteris minuta (Gervais, 
1856),  M.  sanborni is the only member of the genus to have 
short fur (5 – 7 mm) between the shoulders. The calcar is 
approximately the same size as the hindfoot. There is an 
apparent diastema between the upper canines and inci-
sors (I2 is present but very small). Lower P2 and P4 are also 
separated by a small gap ( Nogueira et al. 2007 ,  Williams 
and Genoways 2007 ). Its similarity with other congeneric 
species may lead to its misidentification in the field; 
however,  M. sanborni can be effectively distinguished 
by its white ventral fur that extends onto the throat and 
chin and also by its shorter thumb ( < 7 mm) compared 
with the most similar species [ Micronycteris schmidtorum 
(Sanborn, 1935) and  M. minuta ]. 
 The species has only been previously recorded in the 
mesic habitats of cerrado and caatinga where it is thought 
to be typically associated with dry open areas such as 
savannahs and pastures ( Simmons 1996 ,  Brooks et  al. 
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2002 ,  Simmons 2002 ,  Gregorin et al. 2008 ,  Nogueira et al. 
2008 ,  Rocha 2010 ,  Santos et al. 2010 ,  Gregorin et al. 2011 ). 
Eleven of the 12 records of the species are from Brazil. The 
dearth of records throughout the species ’ known range 
and the general lack of information about the species 
ecology and population trends has led to its classifica-
tion as International Union for Conservation of Nature 
data deficient ( Tavares and Aguirre 2008 ). The lack of 
available samples resulted in the species being discarded 
from a recent phylogenetic revision of the genus ( Porter 
et  al. 2007 ). Herein, we report the first record of  Micro-
nycteris sanborni from the Central Amazon, extending 
the species ’ known range  > 2000 km northwestward, and 
present the first description of the species echolocation 
call characteristics. 
 Bat mist-netting was conducted at the Biological 
Dynamics of Forest Fragmentation Project (BDFFP;  http://
batspdbff.scienceontheweb.net), ca. 100 km north of 
Manaus, Amazonas State, Brazil (2 ° 25 ′ S, 59 ° 50 ′ W; altitude 
of 30 – 125  m a.s.l.), from August 2011 to November 2012. 
The annual rainfall in this area varies between 1900 and 
3500 mm per year, with a rainy season between October 
and May ( Laurance et al. 2011 ). The predominant habitat 
in this region of the Amazon basin is lowland terra firme 
 Figure 1   Distribution of  Micronycteris sanborni in South America. 
 Brazil: Cear á and Pernambuco ( Simmons 1996 [1], Peracchi 
unpublished [2],  Nogueira 1998 [3]), Piau í ( Gregorin et al. 2008  [4]), 
Tocantins ( Gregorin et al. 2011 [5]), Minas Gerais ( Nogueira 1998 
[6]), Mato Grosso do Sul ( Cunha et al. 2009 [7]), Sergipe 
( Mikalauskas et al. 2005 [8]), Para í ba ( Feij ó et al. 2010 ,  Beltr ã o et al. 
2011 [9]), Bahia ( Nogueira et al. 2007 [10]), and Manaus (present 
study) [11]; Bolivia: Depto. Santa Cruz ( Brooks et al. 2002 [12]). 
forest. On July 13, 2012, around 19:00, one female  Mic-
ronycteris sanborni was captured in Dimona Reserve 
(2 ° 20 ′ 8 ″ S, 60 ° 6 ′ 8 ″ W,  Figure 1 ) 1  m from the ground in a 
mist-net set across a trail. Within the BDFFP landscape, 
we mist-netted several sites in terra firme and abandoned 
cattle ranges that contain forest fragments embedded 
in a matrix of mostly  Cecropia- and  Vismia- dominated 
regrowth. The captured  M. sanborni was photographed in 
detail on a graph paper background with a Raynox macro 
lens mounted on a Canon 550D camera. External morpho-
logical images were taken and saved in maximum quality 
format raw ( Figure 2 ). 
 To record the echolocation calls, we simultane-
ously used Pettersson D500X and D240X bat detectors. 
The captured  Micronycteris sanborni was first released 
tethered with an elastic cord ( < 0.25 mm) attached to 
a thin elastic collar of the same lightweight material. 
It flew to a maximum distance of 20 m attached to the 
cord, and after a waiting period of 10  min (with the 
bat inside a capture bag) it was released by hand in an 
open area. During both flight situations, the detectors 
were placed at different orientations 10 m from the bat. 
Recordings were both automatically and manually trig-
gered, and calls were measured using Avisoft v9.2 and 
Sonobat v3.1.1.p software using a sampling frequency 
of 44.1 kHz, with 16 bits/sample for mono file output. 
For spectrograms and power spectra, a 512-point fast 
Fourier transform with a Hanning window was used, 
which gave a frequency resolution of 1206  Hz in real 
time. Real-time recording was used for a maximum 
sampling rate of 500 kHz. Five main call parameters 
were measured from each pulse (18 pulses): peak fre-
quency (frequency of maximum energy; kHz), start and 
end frequency (kHz), bandwidth (kHz), and pulse dura-
tion (ms). We calculated the call parameters for both 
the main harmonic (the most intense) and the second 
harmonic (higher). 
 All the diagnostic characters that separate  Micronyct-
eris sanborni from the other pale-bellied  Micronycteris were 
carefully checked, confirming the correct identification 
of the captured individual (Figure 2): a high and deeply 
notched interauricular skin band; an apparent gap between 
outer upper incisors and canines (different in  M. minuta 
and  M. schmidtorum ); short fur on the leading edge of the 
ear [different in  M. homezi (Pirlot, 1967)]; first phalanx of 
IV finger approximately the same size as the second [differ-
ent in  M. schmidtorum,  M. brosseti (Simmons & Voss, 1998) 
and  M. homezi ]; calcar approximately the same size as foot 
(different in  M. homezi and  M. minuta ); hairless fossa or pit 
on top of the head (different in  M. homezi ); thumbs  < 7 mm; 
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and whitish fur up onto the throat ( Simmons 1996 ,  Santos 
et al. 2010 ). In  Table 1 , we present all the measurements 
from this individual, comparing them with other specimen 
data from  Simmons (1996) and  Santos et al. (2010) . 
 Echolocation call characteristics obtained from 
released bats are presented in Table 2.  Micronycteris 
sanborni presents a typical phyllostomid call structure, 
emitting multiharmonic, downward frequency-modu-
lated signals. The main harmonic is characterized by 
a peak frequency around 74 kHz, but variable start and 
end frequencies. The main harmonic is longer and an 
overlap is usually evident between the end of the first 
 Figure 2   Morphological characteristics of the Amazonian specimen of  Micronycteris sanborni . 
 (A, B, C) Frontal and side body views (fur on leading edges of the ears), (D) thumb, (E) feet and claws, (F) uropatagium and insertion of the 
patagium on the foot, (G) incisors and canines, (H) union of the patagium with the leg, (I) dorsally tricolored fur, and (J) toothrow side view. 
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 Table 1   External and skull measurements (mm) of the captured  Micronycteris sanborni . For comparison, published measurements for the 
two most similar species,  Micronycteris minuta and  Micronycteris schmidtorum , are also given. 
 Source  Micronycteris sanborni  Micronycteris minuta  Micronycteris 
schmidtorum 
Present study Santos et al. (2010) Simmons (1996) Simmons (1996) Simmons (1996)
Brazil (Central 
Amazon) 
Brazil (West) Brazil (Northeast)   
Total body length 53.2 51.7 57.5 (55.5 – 65.0) 59.9 (55.0 – 69.0) 61.1 (54.5 – 67.0)
Tail length 9.9 12.7 12.5 (12.0 – 14.0) 11.2 (9.0 – 14.0) 13.1 (11.0 – 17.0)
Hind foot length 7.9 9.1 8.7 (8.0 – 9.0) 11.8 (9.0 – 13.0) 9.7 (8.0 – 11.0)
Calcar length 7.8 9.5  –  –  – 
Tibia length 16.3 15.8 13.1 (12.6 – 14.0) 14.3 (13.3 – 15.2) 16.1 (14.0 – 17.7)
Thumb length 4.9 7.6 7.1 (7.0 – 7.3) 8.5 (7.7 – 9.1) 10.2 (9.3 – 11.1)
Ear length 20 20.3 20.2 (19.0 – 23.0) 21.1 (19.5 – 23.0) 19.2 (16.0 – 21.0)
Tragus length 6.3  –  –  –  – 
Noseleave length 7.9  –  –  –  – 
Noseleave width 3.9  –  –  –  – 
Forearm length 34.6 33.9 33.6 (32.0 – 34.0) 35.4 (33.0 – 36.8) 35.3 (33.0 – 37.8)
Third metacarpal length 33.53 28.9  –  –  – 
Length of first phalanx 
(digit III)
10.98 12.4  –  –  – 
Length of second phalanx 
(digit III)
9.3 12.6  –  –  – 
Fourth metacarpal length 25.19 29.5  –  –  – 
Length of first phalanx 
(digit IV)
7.43 9.5  –  –  – 
Length of second phalanx 
(digit IV)
7.63 9.0  –  –  – 
Fifth metacarpal length 28.22 30.5  –  –  – 
Length of first phalanx 
(digit V)
9.24 10.7  –  –  – 
Length of second phalanx 
(digit V)
8.47 7.9  –  –  – 
Greatest length of skull  – 17.9  –  –  – 
Condyloincisive length  – 15.9 15.16 (14.91 – 15.39) 16.64 (15.62 – 17.54) 17.56 (16.34 – 18.32)
Condylocanine length  – 15.4  –  –  – 
Interorbital breadth  – 4.0 3.92 (3.70 – 4.07) 4.12 (3.84 – 4.37) 4.12 (3.98 – 4.29)
Braincase breadth  – 7.3 7.41 (7.32 – 7.48) 7.59 (7.23 – 8.04) 7.88 (7.42 – 8.24)
Mastoid breadth  – 8.1  –  –  – 
Maxillary tooth row 
length
 – 6.1 5.76 (5.64 – 5.92) 6.65 (6.37 – 6.94) 7.51 (7.10 – 7.97)
Breadth across molars  – 5.7  –  –  – 
Breadth across canines  – 3.9  –  –  – 
Mandibular tooth row 
length
 – 6.7  –  –  – 
Mandibular length  – 10.9  –  –  – 
and the second harmonics. Our first description of the 
species ’ echolocation call characteristics confirmed 
highly frequency-modulated multiharmonic pulses, as 
have been documented for other phyllostomid bats (fre-
quencies  > 100 kHz and around 1 ms in duration) ( Barclay 
et  al. 1981 ,  Kalko and Condon 1998 ,  Corine and Kalko 
2005 ). These call characteristics can be considered as an 
adaptation for foraging in a cluttered forest environment 
( Russo and Jones 2002 ,  Broders et al. 2004 ). It is widely 
accepted that highly modulated pulses are not effective 
in extensive open areas because they attenuate rapidly 
with distance, whereas these calls can give more precise 
information in cluttered habitats ( Patriquin and Barclay 
2003 ,  Broders et al. 2004 ). The use of acoustic sampling 
is increasingly being used for monitoring aerial insectivo-
rous bat populations worldwide ( Stahlschmidt and Br ü hl 
2012 ). In contrast, acoustic monitoring of phyllostomid 
bats is complicated owing to their clearly directional 
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 Table 2   Characteristics of release calls from the captured  Micronycteris sanborni . 
  Peak Fq (kHz) Start Fq (kHz) End Fq (kHz) Bandwidth (kHz) Duration (ms) 
First harmonic Mean ± SD 74.03 ± 4.59 86.47 ± 8.66 62.75 ± 3.97 23.72 ± 10.73 1.36 ± 0.63
Range 67.4 – 84.3 75.6 – 104 51.8 – 68.8 14.0 – 52.2 0.56 – 2.50
Second harmonic Mean ± SD 100.47 ± 3.32 109.17 ± 2.67 88.29 ± 5.17 20.88 ± 4.67 0.96 ± 0.37
 Range 95.9 – 107.8 106.4 – 115.0 81.3 – 96.4 16.00 – 27.2 0.31 – 1.50 
pulses (usually considered as faint), thus leading to 
potential biases in assessments of bat activity ( Brinkl ø v 
et  al. 2009 ,  2011 ). Nevertheless, their echolocation can 
reflect the adaptation and persistence of these species in 
different habitats. 
 The current known distribution range and habitat 
preferences of  Micronycteris sanborni were based on only 
11 records worldwide. This new record constitutes the first 
report of the species in the Central Amazon and repre-
sents the northernmost record of its known distribution. 
We caught the species in  Vismia -dominated regrowth sur-
rounded by continuous lowland rainforest. The area where 
the capture occurred was first deforested in 1984 ( Sampaio 
et  al. 2003 ), whereas by 2012 secondary regrowth had 
already reached a height of 10 – 20  m (authors ’ personal 
observation).  Micronycteris sanborni is known to occur in 
extreme habitats (cerrado and caatinga) in terms of water 
availability, and thus a tropical forest, even secondary, 
with higher vegetation cover, may provide a good habitat 
for the species to forage and commute. It is the first record 
for the Amazon biome and provides evidence that the 
species might not be restricted to dry habitats, savannahs, 
and caatingas (rocky outcrops and rolling terrain), as had 
previously been suggested ( Brooks et  al. 2002 ). There is 
still very little information on its extent of occurrence, 
status, threats, and ecological requirements ( Tavares and 
Aguirre 2008 ) . 
 New occurrence data and natural history information 
are therefore of most importance to a better understand-
ing of this largely unknown species. 
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